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Abstract— Currently, the advanced web-based information 
technology in research and education field are expanding rapidly. 
But in some activities, such as the management of research, the 
utilization is still not felt. So the implementation process within 
the scope of research management at universities is not easy and 
tends to be slow. The purpose of this study is to determine what 
features that are needed for the research grants management 
system and its relationship with the research university roadmap. 
Research and design that are done in this study focus on 
designing a model of management information systems research 
grants. The study was conducted by interviewing and 
distributing questionnaires to several researchers and managers 
of research grants in Jakarta, and comparing with literature 
review. The study also used Software Development Life Cycle 
(SDLC) with Unified Modeling Language notation to design the 
model. The result of this research is a model of management 
information systems research grants, which are designed to 
support operational activities, including the submission, 
assessment, monitoring, final reporting, and reporting to 
management and following the university research roadmap as 
the main contribution of this research. 
Keywords—management information system, research grant 
management, web-based system 
I.  INTRODUCTION  
Research grant is a contribution towards the cost of the 
research project that has been judged suitable for funding 
through the procedures established by the board of the grantor 
[1]. 
Grant administrator is a person who specialized in 
administration skills and competencies needed in conducting 
operational research grants to act as a mediator between the 
various stakeholders [2]. Grant administrators can also be 
defined as parties to monitor and evaluate the person in charge 
of research to obey the rules of technical, financial and 
administrative grants and ensure that all information contained 
in the proposal is correct and following the provisions [3].  
The main duty of grant administrator is to provide technical 
services and administrative management of research to all 
researchers in the environment [4]. In performing its duties, 
research grant administrator performs functions such as: (1) 
formulating plans, programs, and budgets, as well as the 
financial affairs management, (2) accepting proposal 
registration, (3) preparing material to be used by reviewer in 
assessing the proposal, (4) monitoring and evaluation of 
program implementation, (5) preparing information and report 
on each activities, (6) collecting, processing, and presenting 
data and information, (7) assessing and revising grant strategy 
[5].  
Reviewer tasks are studying and assessing proposals either 
individually or in a panel discussion. Proposals were 
subsequently ranked and the only proposal with the highest 
values will be accepted based on the available budget [6].  
Grantee is the person who receives the grant and is 
responsible for leading the overall management of the research 
project [1]. The task of responsible research or grantee is as 
follows [6]: (1) responsible for the management of research 
projects and obeys the rules of technical, financial and 
administrative grants, (2) create documentation including 
technical and administrative reports, and (3) create budget and 
justification. 
Lack of software availability makes operational activities of 
grant management such as registration of research proposals, 
reviewing, monitoring and reporting are still done manually by 
using Microsoft Excel for data processing. Storing hardcopy of 
research proposal also requires quite big rooms which are 
difficult to provide due to limited space availability. The 
impact of the limitations causes: (1) do not have data that can 
be processed by the application, (2) data is dispersed and 
disintegrated which makes it hard to maintain, (3) longer time 
required to process the data into information, (4) unable to 
determine the status of tasks directly, such as the status of the 
proposal, the status of research progress, research results and 
other management-related research monitoring status. 
These limitations will be overcome with information 
systems that meet the needs of internal grant management to 
improve the performance of roadmap-based research in 
universities. 
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The comparative study of eight grants of management 
system shows that each has advantages and disadvantages in 
certain features [7]. Table I compares the aforementioned 
grants of management systems: 
 
 
TABLE I.  COMPARISON OF GRANT MANAGEMENT SYSTEM [7] 
Good Done 
Grant 
Management 
System
JK Group 
Easymatch
SmartSimple 
GMS360
Npower 
Foundation 
Connect
Fluxx Bromelkamp Akoya Versalc Grants
MicroEdge 
GIFTS Alta
Internal Tracking Advanced Advanced Advanced Advanced Advanced Solid Advanced Advanced
Online Registration Advanced Advanced Solid Advanced Advanced Solid Advanced Solid
Proposal Review Advanced Solid Advanced Solid Advanced Advanced Solid Solid
Relationship 
Management Solid Solid Advanced Advanced Solid Advanced Solid Advanced
Grant Requirements & 
Evaluation Advanced Solid Advanced Advanced Advanced Advanced Advanced Advanced
Payments Solid Solid Solid Advanced Advanced Solid Advanced Advanced
Budgeting Advanced Solid Solid Advanced Advanced Advanced Advanced Solid
System Querying & 
Reporting Advanced Solid Advanced Advanced Advanced Advanced Solid Solid
Data Access Advanced Advanced Advanced Advanced Advanced Advanced Advanced Advanced
Fea
tur
es
Research Grant Management Systems
 
From Table 1, it can be concluded that the features exist 
in the management system of research grants are [7] 
 
 Internal tracking 
Online registration form feature consists of various 
types of input, such as text area with a toolbar for 
formatting. The uploaded file can be controlled based 
on the version and indexed. Files that are uploaded can 
also draw their content to the query and reporting needs. 
Email broadcast feature also available. The system can 
generate reports based on queries. The system allows 
the user to obtain research information based on its 
status, category, geographical location, and budget. 
Easily modify the information when needed and easily 
generate reports, such as research reports and profiles of 
researchers. The system can also receive input and 
produce output in excel and pdf.  
 Online Registration 
The system can accept the registration studies with 
various types of input such as file upload, drop-down 
boxes, checkboxes, and text fields. It also supports 
various stages of registration process. Furthermore, it 
provides access to login so user can complete all the 
parts of the proposal gradually. The system can save 
and change the beneficiary bank account if the rules 
allow it.  
Data that has in-entry can be used for any other 
information on the stages without having to re-entry. 
The facility to look for duplicates registries lies in the 
back-end system. Applicants can view the registration 
status online. There is a message customization 
features, such as message of the received proposals 
during registration.  
Registrants can save registration form although only 
partially filling out the forms, and finish it at another 
time. Applicant must fill in their email address and 
password to log in. Registration confirmation is sent to 
the registrant email address. Both applicants and 
administrators can easily reset the password. 
There is a feature for reviewers to write comments and 
suggestions on the proposals with characters and word 
calculation. Features assistance is also available and can 
be changed by administrator 
 Proposal Review 
Administrators can view the grant proposal history of 
each registrant, either accepted or rejected. There is a 
requirement checklist that must be fulfilled by 
registrant. The registration form can be reopened if 
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more information is required from applicants. There is a 
portal to facilitate the reviewers to assess the proposal. 
Then, proposals may be printed as a pdf. More than two 
reviewers are assigned to assess a proposal.  
Moreover, the administrator can view the track record 
of the reviewer to assess the possibility conflict of 
interest or an interest in the proposals to be assessed. 
The notifications will be sent to the administrator and 
the applicant when the proposal is completed assessed 
by the reviewer. 
 
 
 Relation Management 
The system can provide the researchers’ track record 
information to administrator over time. The system can also 
provide a track record of research organization. But, none of 
the system in table 1 has a feature that accommodates the needs 
of alignment with the university research roadmap. 
II. METHODOLOGY 
This study used the method of interview and questionnaire 
with researchers and grant administrators as respondents for 
data collection. This study also conducted by comparing with 
literature review and developing system design with Unified 
Modelling Language (UML), which is a process/stage in the 
Software Development Life Cycle (SDLC). 
Unified Modeling Language (UML) is used for conceptual 
modeling, behavior, physical abstraction in the design of 
information systems [8]. The components of modeling in UML 
are used to describe, visualize, and document systems, 
including class diagrams, use case diagrams, and sequence 
diagrams [9]. 
This study used Software Development Life Cycle (SDLC), 
a whole activities or process necessary to build, launch, and 
maintain information systems [10]. SDLC consist of 
development stages of information systems from defining 
requirements to implementation and maintenance [11] as 
shown in Figure 1: 
Project 
Definition
User Requirements 
Definition
Systems Requirements 
Definition
Analysis and 
Design
System 
Prototype
Implementation 
and Training 
Maintenance
 
Fig. 1. Software Development Life Cycle (SDLC) stages [11] 
On project definition stage, the scope of the system, 
activities schedule, and budget planning are identified and 
created. User requirements are gathered in user requirements 
definition stage through observation, interviews, discussion 
groups, and examination of documents, data, tables, forms, 
recapitulation, and reports. Requirements for hardware, 
software, and network are collected in systems requirements 
definition stage. Analysis of the data requirements, comparison 
with other similar systems, and developed architectural 
structure (consist of software, database, user interface, 
hardware, and network) are performed in analysis and design 
stage. Then the database structures and application prototype 
are built, followed by testing in system prototype stage. 
Finally, the system implementation and user training are 
performed, followed by evaluation and system functionality 
improvement. 
Analysis of information systems is a problem-solving 
technique that divides the system into components with 
purpose and learns how these components work and interact 
with each other to achieve the goal. Analysis of information 
systems can also be regarded as a series of activities to 
understand and specify what to do with the information system 
[12]. 
Information systems act as a tool to facilitate the 
management of a resource that is owned by an organization. 
The human factor will determine the usefulness of the systems. 
The development of information systems requires technique 
and good planning system so that it can run and function 
effectively and efficiently and do not fail. There are several 
determining factors of failure and success of the 
implementation of information systems in an enterprise [13]: 
 
 End User Engagement 
Active participation and input from the end user in the 
use of information technology are one of the crucial 
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factors that determine whether information technology 
can be used to match the functionality and usefulness in 
supporting operational activities optimally.  
 Management Executive Support 
Executive management support is a crucial factor for 
the successful utilization of information technology 
systems in the organization because it will affect the 
consistency of its utilization.  
 The Clarity of Requirements 
Information technology services provider (vendor) and 
the user (enterprise users) must agree in formulating the 
right technology, based on business needs and 
characteristics of users.  
 Strategic Planning Maturity 
The maturity of strategic planning is a crucial factor in 
the implementation of information systems technology 
to be used. Organization will be able to set the direction 
of the right information technology to support the 
operations, business development and business efforts 
to win the competition, and create a competitive 
advantage for the use of information technology.  
 Realistic Expectations  
Each organization expects information technology will 
provide greater added value. But excessive expectations 
will be difficult to achieve and tend to make the system 
development lost its way before it is ready for use. 
III. RESULTS 
 Based on observations made at the university, there are 
some shortcomings and problems that can hinder research 
grants management activities, such as: (1) difficult to check 
originalities of research, (2) manual operation requires a lot of 
time and effort to complete, (3) difficult to monitor the 
completeness of submission and results of research. 
Identification of system requirements derived from 
interviews with stakeholders which were conducted in stages 
on various occasions. Interviews were conducted with 
researchers, research coordinator, operator, and reviewers, in 
which the results are used as reference to identify the following 
system requirements: (1) ease registration of research 
proposals, (2) ease checking the completeness of registration 
documents and the final report, (3) Ease assessment/evaluation 
of the feasibility study, (4) facilitate the overall flow of internal 
grant management cycle process, including the application 
process, grant agreements, monitoring-evaluation, and final 
reporting. The workflow of research grant management is 
shown in Figure 2: 
 
 
Fig. 2. Workflow of research grant management 
 
Based on the workflow above, the features of research 
grants management include: (1) registration and uploading 
proposal which must be in line with the university research 
roadmap, (2) verification and compilation of proposals, the 
revised proposals, monitoring, reporting, teaching enrichment 
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materials, and publications, (3) review proposals, (4) 
monitoring and evaluation, (5) funding disbursement. 
The research grants model management system model is 
designed using Entity Relationship Diagram (ERD), which 
consists of program study, lecturer, institution, and research 
topic. The link between these entities in each phase of the 
research grant management is described in Figure 3: 
 
 
Fig. 3. Entity Relationship Diagram (ERD) 
A lecturer/researcher, who affiliated with a program study, 
may register more than one research proposals each year. A 
research group consists of a head researcher and some 
members. Research proposals may involve other institutions. 
Each research proposal topics must be following the roadmap. 
Then, reviewer assessed the research feasibility. If passed, 
the researcher awarded a contract that includes any agreed 
outcomes or results to be delivered.  
The system is designed to have features that restrict user 
access to each module based on the group roles. The structure 
of the user interface internal research grant management 
system consists of a header, navigation menu, content section, 
and a footer. The header is placed at the very top and consists 
of a logo, name system, breadcrumb, user access data, menu to 
the account settings page, language settings, and a button to 
exit the system. The navigation menu placed on the left is made 
up of modules that have been classified and can be opened and 
closed. Each module can be a derivative module that appears at 
the top of the content section. The content section located on 
the right side and consists of features view/add/edit/delete data, 
regarding the permissions granted to the user. The content 
section may also include display features tables, graphs, 
images, forms, features sorting, filtering, reports printing, and 
export data to pdf/txt/xls format. The footer is placed at the 
bottom; it shows the time taken to generate the page to the 
browser. 
In the research list page, there are links to uploaded 
research files and it can be downloaded by the operator, 
research coordinator, and reviewers regarding their roles. 
Selected reviewers can see a list of research proposals to be 
assessed and can download the file to read the proposal. Then 
the evaluator can perform assessment by filling out evaluation 
forms. Then, reviewer inputs proposal feasibility score. The 
system automatically calculates and display the value derived 
from a multiplying score by weight. The total value is also 
automatically calculated by the system. Results of the 
assessment by the reviewer, then recapitulated by the operator 
on the summary of results assessment page. 
After signing the contract, operators and research 
coordinator can monitor the results to see the complete file for 
the disbursement of 30% and 70%. 
The system was developed under the web-based platform 
and can be used across all operating system platforms using an 
Internet browser such as Firefox, Chrome, Internet Explorer, 
Safari, and Opera. The technologies used in this system are: 
TABLE II.  SYSTEM DESIGN AND STACK 
Feature Description 
Security 
System design 
Web server 
Server script 
Client script 
Database 
Server Operating System 
Client Operating System 
Authentication, Authorization
Web Application 
Apache 2.2.9 
PHP 5.2.6 
Javascript 1.7, HTML 5, CSS 3
MySQL 9.2 
Ubuntu 12.04.1 LTS 
All 
 
Each workstation (PC) and notebooks can access the LMS 
with LAN, WLAN, and the Internet. With internet access, the 
system can be accessed anytime and anywhere. The network 
topology is shown in Figure 4. 
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Fig. 4. Network Topology 
IV. DISCUSSION 
As one of the efforts to develop research in the universities, 
the research grants management information system in the 
university, is needed to support its operational activities. These 
features, which are provided in this system, have been adapted 
to the roadmap of research and support the registration 
activities of research proposals. It makes easy to check the 
completeness of the registration dossier and final reports, 
making it easier to give an assessment or evaluation of the 
feasibility study, and facilitate the overall process flow cycle of 
grant management internally, including registration process, 
grant agreements, monitoring, and final reporting. 
This system reduces grant management operational 
activities cost due users do not have to pay for proposals and 
reports printing. The need for high-speed Internet connection 
can be a limitation for this system. 
V. CONCLUSION 
This research has produced a research grants management 
information systems model. This model was designed using 
web-based platform. 
The data model has been designed to accommodate any 
features in the web-based system that research grants 
management needed to improve the performance of roadmap-
based research in universities.  
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